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LETTER OF TRANSMITTAL 


House or REPRESENTATIVES, 
ComMITTEE ON Post Orrice aNnD Civit SERVICE, 
Washington, D.C., September 14, 1960; 
Hon. Rates R. Roserts, 


Clerk of the House of Representatives, 
Washington, D.C. 

Dear Mr. Roserts: On behalf of the Committee on Post Office 
and Civil Service, House of Representatives, I am transmitting here- 
with a report prepared for our Subcommittee on Census and Govern- 
ment Statistics, under authority of House Resolution 78 of the 86th 
Congress. 

This report describes the role of the Bureau of the Census in the 
procedure whereby the 1960 census of population will be used to 
determine the reapportionment among the States of the membership 
of the House of Representatives. 

Sincerely yours, 
Tom Morray, Chairman, 
Ir 








LETTER OF SUBMITTAL 


CONGRESS OF THE UNITED STATES, 

House oF REPRESENTATIVES, 

SUBCOMMITTEE ON CENSUS AND GOVERNMENT STATISTICS 
OF THE COMMITTEE ON Post OFFICE AND CIviL SERVICE, 
September 14, 1960. 

Hon. Tom Murray, 
Chairman, Committee on Post Office and Cwwil Service, 
House of Representatives, Washington, D.C. 

Dear Mr. CuarrMan: The Subcommittee on Census and Govern- 
ment Statistics, under authority of House Resolution 78 of the 86th 
Congress, has been studying the statistical operations of departments 
and agencies of the Federal Government. During this year a feature 
of these statistical operations has been the taking of the 18th Decennial 
Census of Population, to which the subcommittee has given particular 
attention. 

The prime purpose of the population census, as specified in the 
Constitution, is to provide the basis for the apportionment of the 
House of Representatives. At a hearing before this subcommittee on 
March 18, 1960, officials of the Bureau of the Census were requested 
to prepare a report on the role of that Bureau in the apportionment 
process. That report, which explains how the 1960 census, now 
nearing completion, will be used to determine the number of Repre- 
sentatives to which each State is entitled, has been completed, and is 
herewith submitted. 

Unless there are further changes in the law, the procedures described 
in this report will be followed in fixing the apportionment of the 88th 
through 92d Congresses. Legislation affecting the calculation and 
application of the apportionment measures falls in title 2 of the United 
States Code and is the responsibility of the Committee on the Judi- 
ciary. Legislation defining the activities of the Bureau of the Census 
comprises title 13 and is the responsibility of the Committee on Post 
Office and Civil Service. 

I believe this report will be of interest to all Members of the 
Congress. 

Sincerely yours, 
JoHN Lesinsk1, Chairman. 
v 
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DEPARTMENT OF COMMERCE, 
BuREAU OF THE CENSUS, 
Washington, D.C., July 1, 1960. 
Hon. Joun LEsINsKI, 
Chairman, Subcommittee on Census and Government Statistics, 
Committee on Post Office and Civil Service, 
House of Representatives, Washington, D.C. 

Dear Mr. Lestnsxtr: The attached report, ‘“Backgroynd for Con- 
gressional Apportionment,” is furnished in accordance with your 
request made at the hearings of the Subcommittee on Census and 
Government Statisticas on March 18, 1960. It describes the pro- 
cedure followed in the apportionment of Representatives in Congress 
and the role of the Bureau of the Census in carrying out this procedure. 
We have limited the report to features of the current law and have 
kept historical material to a minimum. 

We trust that you and your colleagues will find this report useful. 
If we can furnish additional information, please do not hestitate to 
call on us. 

Sincerely yours, 
Rospert W. Buraess, 
Director, Bureau of the Census. 
vil 
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Mr. Murray, from the Committee on Posi Office and Civil Service, 
submitted the following 


REPORT 


When the 88th Congress convenes in January 1963, the number of 
Representatives from about half of the States will have changed from 
the number in the previous Congress. In this report, the manner of 
determining these changes will be described. The changes are made 
by following a clear and precise procedure resting on the determination 
of— 

(a) The total size of the House of Representatives, and 

(6) The method of assignment of Representatives among the 

States. 

Both of these determinations have been made by previous Congresses. 
If the 87th Congress does not change the law after receiving 
from the President a report with calculations based on these determ- 
inations, it makes, in principle, the basic decision to accept the 
determinations made by previous Congresses. 


THE APPORTIONMENT PROCEDURE 


The steps in determining the number of Members to be seated in 
the House of Representatives from each State has been specifically 
outlined by act of Congress. The steps and timing start with the 
enumeration of the inhabitants provided for in article 1, section 2 of 
the Constitution. The enumeration, the decennial census of popula- 
tion, determines the number of persons in each of the States on the 
basis of which the apportionment calculations are made. 

The enumeration of inhabitants is carried out by the Bureau of 
the Census under the provisions of title 13 of the United States Code, 
which provides for the taking of the census. Section 141(a) of that 
title requires the Secretary of Commerce to take a census of popula- 
tion as of the Ist day of April 1960. Section 141(b) specifies that— 
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the tabulation of total population by States as required for 
the apportionment of Representatives shall be completed 
within eight months of the census date and be reported by 
the Secretary to the President of the United States. 


The total population of each State thus should be in the hands of the 
President by December 1. 

The next step in the procedure is provided for in title 2, United 
States Code, section 2a. Under the provisions of this section, the 
President is to submit a report to the Congress during the first week 
of the 87th Congress, which will convene early in January 1961. This 
report shall consist of — 


a statement showing the whole number of persons in each 
State, excluding Indians not taxed, as ascertained under the 
seventeenth and each subsequent decennial census of the 
population, and the number of Representatives to which each 
State would be entitled under an apportionment of the then 
existing number of Representatives by the method known as 
the method of equal proportions, no State to receive less than 
one Member. 


The report which the Bureau of the Census prepares includes the 
results of the apportionment computations which the President is 
required to transmit to the Congress. It should be noted that all 
elements of the required report are specified, namely: 

1. The population of each State as determined by the decennial 
census. 

2. The existing total number of Representatives (435). 

3. The apportionment by a method known as the method of 
equal proportions. 

The apportionment section of the United States Code also makes 
provision for steps to be followed after the President’s report is 
received by the Congress. Within 15 calendar days after the state- 
ment is received, the Clerk of the House of Representatives must 
send to the executive of each State a certificate of the number of 
Representatives to which his State will be entitled in the 88th and 
subsequent Congresses. Provision is made for carrying out this 
step even if the office of Clerk is vacant. The law also states that 
until a State is redistricted as provided by its laws, Representatives 
shall be elected from existing districts, unless the number of districts 
exceeds the number of Representatives. In the latter event all 
the Representatives would be elected from the State at large 
unless the State took appropriate action. If the number of Repre- 
sentatives were increased and exceeded the number of districts, then 
only the extra number would be elected at large until the State took 
action. 

Under this procedure, therefore, if no other action is taken by the 
Congress, the States will be informed in early 1961 of whatever 
changes will occur in the number of Representatives from their States. 
The State legislatures, many of which meet only biennially or for 
limited sessions, can then take action in 1961 or early 1962 to revise 
congressional districts, if necessary. This action will be in prepara- 
tion for the primary and general elections to be held in 1962 for 
Representatives to be sent to the 88th Congress, which will convene 
in January 1963. 





CONGRESSIONAL APPORTIONMENT 3 


THE APPORTIONMENT POPULATION 


Because of the use of the enumerated population for apportionin 
Representatives among the States, the legislation for the decennia 
censuses is specific with reference to the details of defining the popula- 
tion. In the act providing for the first decennial census (approved 
March 1, 1790), section 5 starts: 


* * * Be it enacted, That every person whose usual place 
of abode shall be in any family on the aforesaid first Monday 
in August next, shall be returned as of such family; * * * 


Some of the details have varied over the decades, but the current 
requirements are similar in concept to that expressed in the 1790 law. 
An enumeration as of the 1st day of April is now specified for uniform 
application throughout the country. Each enumerator is required to 
visit perecneny each dwelling house to obtain the information. The 
term ‘usual place of abode,” which was used in 1790, is still used in 
the instructions to enumerators for the taking of the census. 

The enumerators’ instructions for the 1960 Census of Population 
make provision for various types of situations which may be encoun- 
tered at the time of enumeration; as, for example, the enumeration 
of members of the Armed Forces, persons who maintain more than 
one residence, college students, persons in institutions, persons abroad 
at the time of the census. The general rule is summarized in the 
enumerators’ instructions as follows: 


In accordance with census practice, each person is counted 
as an inhabitant of his usual place of residence or usual place 
of abode. This residence is, ordinarily, the place he would 
name in reply to the question “Where do you live?” or the 
place he regards as his home. As a rule, it will be the place 
where the person usually sleeps. This place is not neces- 
sarily the same as his legal residence, his voting residence, or 
his domicile, although for most persons these would be 
identical. Persons who have no usual place of residence are 
counted as inhabitants of the place in which they happen to 
be staying at the time of enumeration. 


Thus, the whole number of persons in each State is defined as those 
whose usual place of residence was in that State on April 1, 1960, 
including those in the State on that date who had no usual place of 
residence elsewhere. 

The law requires the exclusion of “Indians not taxed” from the 
whole number of persons, and, in this respect, it follows the language 
of the Constitution. Since 1940, however, the reports to the Congress 
have pointed out that all Indians have been included in the tabulation 
of the total population. The opinion of the Attorney General of 
November 28, 1940, which accompanied the 1940 report, pointed out 
that the construction given the phrase ‘Indians not taxed”’ is a matter 
for Congress to decide. The inclusion of all Indians in the total 
population for apportionment purposes was accepted by the Congress 
in 1940 and in 1950. 

From time to time questions arise as to the interpretation of the 
phrase ‘“‘whole number of persons”’ or as to the limitation of the appor- 
tionment population to citizens. The last extensive discussion of 
this type was in 1931, when hearings were held by the Committee on 
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the Judiciary of the House of Representatives. The general outcome 
of this and earlier discussions indicates that the Constitution referred 
to the total population of the States for use as the basis for apportion- 
ing Representatives and any change in this definition would require a 
constitutional amendment. A number of such proposals have been 
made, but no action to modify this definition has been taken by the 
Congress. 

The population residing overseas at the time of the census is not 
included in the apportionment population, which is limited to the 
population of the States. In 1949, prior to the 1950 Census of Pop- 
ulation, the Attorney General reviewed the proposed methods to be 
followed in enumerating such persons and the reasons for not attempt- 
ing to allocate such inhabitants back to their respective States. In 
the printed opinion, the statements are repeated that many factors 
would tend to make the results obtained from any such attempt 
“comparatively meaningless” and ‘that the small proportion of per- 
sons for whom there is a clear-cut basis” of such allocation ‘cannot 
possibly justify the great expenditures involved.”’ He then expressed 
the opinion that the procedures followed for previous censuses and 
proposed for 1950 were not contrary to the Constitution or the statutes. 
The procedures proposed for 1960 are identical with those for 1950. 


THE SIZE OF THE HOUSE OF REPRESENTATIVES 


Until 1912, every apportionment except that of 1840 resulted in an 
increase in the number of Representatives in Congress. Members 
were added when new States were admitted to the Union and the 
size of the House was gradually increased until the apportionment 
based on the census of 1910. The number assigned in that enactment 
was 433, with provision for 1 more to be added, each, for New Mexico 
and Arizona when they attained statehood. This action was taken 
for both States prior to the date the apportionment took effect in 1912. 

The House was maintained at this size, 435, until the admission of 
Alaska and Hawaii as States. The statehood enactment for both new 
States provided for a temporary increase in the membership of the 
House until the apportionment based on the census of 1960, at which 
time the total of 435 was to be restored. 

Since 1912, various proposals for increasing the size of the House 
have been introduced, but no action has been taken. In the discus- 
sions in 1941, a suggestion to increase the size of the House by only 
1 member, to 436, to avoid a conflict on method, was not approved. 


THE CALCULATION OF THE ASSIGNMENT OF REPRESENTATIVES AMONG 
THE STATES 


The population of the various States and the total number of Repre- 
sentatives to be assigned (435) are the figures used for determining 
how many Congressmen will be assigned to each State. The law 
specifies that the calculations be made by the method of equal propor- 
tions. By this method, the percent difference between any two States 
in the average number of people per Representative is as small as 
possible. 
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By using mathematical techniques, it is not necessary to work out 
the comparisons between every pair of States. After each State has 
been assigned one Representative, as provided by the Constitution, a 
set of values for each State is calculated which provide a measure ‘of 
the strength of the State’s claim to its second Representative, its third, 
and so forth. When these values are arranged in order, they indicate 
which State would get the 51st Representative, which the 52d, ete. 
up to 435 or any desired number. Such a listing is called a priority 
list. For the method of equal proportions the priority values are 
determined by dividing the State populations by the geometric means 





) 


of successive numbers (i.e., ¥1 x2, ¥23, ete.) If properly cal- 
culated, the assignments made from this list will meet the test that 
the percent difference between any two States in the average popula- 
tion per Representative will be as small as possible for the given num- 
ber of Representatives. The rules for calculation are given in attach- 
ment A. 

Prior to the adoption of the method currently used for apportion- 
ment, the procedure for determining the number of Representatives 
for each State was subject to much discussion and varied from time 
to time. In earlier apportionments, the number of persons per 
Congressman was selected. This number was then divided into the 
population of each State to provide a quota for the State. Until 
1840, the assignments were the whole numbers in these quotas and 
fractions were dropped. In 1840, an additional Representative was 
assigned for each fraction of one-half or more. It should be noted 
that under these methods the number of seats to be assigned was not 
predetermined. 

Starting in 1850 the method was changed. First the total number 
of seats to be assigned was selected. This total was divided into the 
apportionment population for the country as a whole to obtain the 
average number of persons per Representative. In turn, this average 
was divided into the population of each State to determine the State 
quota. Representatives were then assigned for the whole numbers 
in these quotas. The balance of the seats were assigned to those 
States with the largest fractions. This method, known as the Vinton 
method, was used until 1910. 

Dissatisfaction developed when, in 1880, it was noted that in some 
instances the number of Representatives assigned to a State could 
drop when the size of the House was increased. This defect, known 
as the Alabama paradox, started a hunt for a better method. In 
1910, the priority list was used for the first time. The mathematical 
analysis which was made between 1910 and 1920 resulted in the 
development of the method of equal proportions. The problem of 
apportionment methods was reviewed at the request of the Congress 
by a special committee of the National Academy of Sciences which 
recommended the method of equal proportions. (See attachment B.) 
This method was officially selected by the Congress in the act of 
November 28, 1941. 
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The apportionment at the end of each decade is shown in the 


following table: 


Membership in House of Representatives, by States, at adoption of Constitution and 
each decade, 1790-1950 


{Includes Representatives added during the decade] 
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1940/1950 
435 | 437 
9 9 
— 1 
2 2 
7 6 
23 | 30 
4 4 
6; 6 
1 1 
6 8 
10; 10 
canal 1 
2 2 
26 | 25 
11 ll 
8 8 
6; 6 
9 8 
8 8 
3 3 
6 7 
14; 14 
17 | 18 
9 9 
7 6 
13] 11 
oe 
1 1 
2; 2 
14} 14 
2 2 
45) 43 
12 | 12 
2 2 
23 | 23 
8 6 
4 4 
33 | 30 
2 2 
6 6 
2 2 
10; 9 
21 22 
2 2 
1 1 
9 10 
6 7 
6 6 
10} 10 
1 1 


a 


1 As specified in the Constitution. 


Source: Based on U.S. Bureau of the Census, U.S. Census of Population: 1950, vol. II, ‘‘ Characteristics 
ofthe Population,” U.S. Summary, Washington, D.C., 1953, pp. 1-13. 
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THE ESTABLISHMENT OF CONGRESSIONAL DISTRICTS 


After the number of Representatives in Congress from each State 
is determined, general practice calls for the States to establish the 
number and limits of the congressional districts from which these 
Representatives are to be elected. The number of congressional 
districts in a State may be less than the total of its Representatives 
in Congress because one or more Representatives may be elected 
“at large.” The determination of the number of Representatives 
to be sent to the Congress from each State, which has been described 
in this report, is a Federal legislative problem. The establishment 
of the districts from which these Representatives are to be elected is 
a matter for the State legislative bodies. 

When a State has been redistricted, and the boundaries have been 
established by State law, the Bureau of the Census then makes an 
official determination of the population of the new district, based on 
the last previous census, which it furnishes to the Congress for its 
official use. 


69017°—60 H. Rept., 86—2, vol. 7——-27 








ATTACHMENTS 





ATTACHMENT A 
Steps IN CoMPUTING AN APPORTIONMENT 


The computation of an apportionment involves principally the 
establishing of a priority list so that Representatives can be assigned 
up to the desired number. In both the regular and shortcut methods 
outlined below, it is important to remember that the last priority 
value (e.g., the value for the 435th Representative) is approximately 
equal to the total population divided by the number of lnesandnter 
tives. This number can be used as a guide in computing the priority 
values. 

In the full computation, the steps would be as follows: 

1. Multiply the State populations by the multipliers shown in the 
table below. 

When the State populations are multiplied by the multipliers 
in the table, they show the strength of the State’s claim to the 
number of Representatives in the column headed ‘yn’. These 
values are known as priority values. 

2. Arrange the priority values from largest to smallest. 

The first 50 Representatives are assigned automatically one to 
each State. The State with the highest priority value gets the 
51st Representative, the one with the next largest the 52nd, 
and so forth. This listing of priority values in order of size is 
called the priority list. 

3. When the desired number of Representatives (435) have been 
apportioned, the priority list is complete. 


SHORTCUT METHOD 


To reduce the amount of calculations, the following steps can be 
followed: 

1. Divide the sum of the populations of the States to be included in 
the apportionment by the number of Representatives to be appor- 
tioned (435). This gives an approximate number for the last priority 
value. 

2. Using the table of multipliers and a calculating machine, deter- 
mine the priority value for each State just above and below the 
approximate number for the last priority value. Note the number 
‘“»”’ in the table of multipliers for each value computed. 

3. Add together the “‘n’s’” for the priority valeas just above the 
estimated last priority value. This gives an approximate apportion- 
ment which will total about 435. 

4. (a) If the total is 435, the assignments represent the apportion- 
ment. 
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(b) If total is larger than 435, find the States for which the priority 
values are just larger than the last priority value and reduce the 
assignments by the number required to make the total 435. 

(c) If the total is smaller than 435, find the States for which the 
priority values are just smaller than the last priority value. Add to 
the assignments the number required to make the total 435. 


TABLE OF MULTIPLIERS FOR APPORTIONMENT 


Method of equal proportions Bate tt of the geometric means) 




















Formula: —= 
Vite 1) 
iis —+—-— 
E 15 Multiplier ie | @ ly Multiplier » | Multiplier 
STSRTer att eT Tree ae 
‘gi | 21 | .048 79500 || 41 | .024 69324 | 
2 . 707 10678 22 | .046 52421 | 42 | .024 09813 
3 408 24829 23 044 45542 or) 023 53104 
| | | 
4 288 67513 24 | .042 56283 | 44 | .022 99002 
5 | 223 60680 © || 25 | 1040 82483 «|| «45—«| «1022 47333 
6 182 57419 | 26 | 039 22323 46 021 97935— 
7 | .154 30335~ || 27 | .037 74257 || 47 | .021 sose2 = | 
8 | 5133 63062 || 28 036 36965— || 48 | .021 05380 | 
9 | .11786113 || 29 | .03509312 || 49 | 020 61965+ 
| 10 | .105 40926 || 30 | .033 90318 |] 50 | .020 20305+ 
@. .095 34626 || 31 . 032 79129 | 51 .019 80295+ | 
| 12 | .087 03883 |] 32 | .031 75003 52 | .019 41839 =| 
| i 
| 13 | .080 06408 | 33 | .030 77287 53 | .019 04848 
| 14 | .074 12493 || 34 | .029 85407 54 | .018 69240 
| 15 | .060 00656 || 35 | .028 98855 55 | .018 34940 
| 16 | .064 54972 l 36 | .028 17181 56 | .018 01875 
| 17 | .060 63391 || 37 | .027 39083 || 57 | .017 69981 ‘| 
| a8 | [057 16620 | 38 | .026 66904 || 58 | .017 39196 
| 19 | .o5407381 ‘|| 39 | .025 97622 | 59 | .017 09464 
} 20 | .051 29892 | 40 | .025 31848 60 | .016 80732 
bie 
| | 


ATTACHMENT B 


Report or Nationa ACADEMY OF ScrENCE COMMITTEE ON Ap- 
PORTIONMENT 


(Source: Annual Report of National Academy of Sciences, fiscal year 1928-29, 
pp. 20-23) 


Report of the President of the Academy 


In accordance with the provision of article V, section 4, of the 
constitution of the eee stipulating that in cases of requests by 
the Government of the United States to the National Academy of 
Sciences for investigations or reports by the Academy the President 
shall report their results to the Government as soon as obtained and 
to the Academy at its next following stated meeting, I beg to report 
that the President of the Academy has replied to a request by Mr. 
Nicholas Longworth, Speaker of the House of Representatives, for 
information with regard to the mathematical aspects of the problem 
of reapportionment. Upon receipt of the request the following com- 
mittee was appointed to consider the matter: Raymond Pearl, chair- 
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man; G. A. Bliss, E. W. Brown, L. P. Eisenhart, and W. F. Osgood 
(Mr. Osgood resigning before the completion of the committee’s re- 
port). The committee presented a very comprehensive report which 
was forwarded to the Speaker on February 5, 1929. Later, with the 
Speaker’s informal approval, copies of the report were sent to Senator 
Claude A. Swanson, of Virginia, and to Senator David I. Walsh, of 
Massachusetts, both of whom had requested the information. 

A full copy of the report, as presented by the committee and for- 
warded by the President of the Academy to the Speaker and to 
Senators Swanson and Walsh, is attached hereto. 


T. H. Morean, President. 


REPORT TO THE PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES 


The committee appointed by you, in response to the request of the 
Speaker of the House of Representatives for information regarding the 
mathematical aspects of the problem of reapportionment, submits the 
following report: 

The Constitution provides that— 


Representatives shall be apportioned among the several 
States according to their respective numbers, counting the 
whole number of persons in each State, excluding Indians 
not taxed. * * * But each State shall have at least one 
Representative. 


If fractional voting were permitted in the House of Representatives 
the exact number of Representatives with whole votes, and the size 
of the fractional vote for an additional Representative, to which each 
State would be entitled in a theoretically perfect apportionment could 
be readily calculated. It would only be necessary to work out the 
following proportion: The number of votes for any particular State is 
to the total number of votes for all States as the population of the 
particular State is to the total population of all States. 

If, however, this simple proportionality were calculated it would 
result, in nearly all cases, that the number of Representatives for each 
particular State would consist of a whole number and a fraction, as, 
for example, 7.3. Fractional voting is not permitted. ‘Therefore it 
is necessary to reach a solution of the apportionment problem in whole 
numbers. This fact alters the mathematical nature of the problem 
fundamentally. Even when the exact number of votes, including 
fractions, belonging theoretically to each State is precisely known, 
this knowledge is not of itself sufficient to determine the proper number 
of Representatives to be apportioned to that State. The proper 
apportionment of integral numbers of Representatives to a particular 
State may differ by several units from the number obtained by simple 
proportion. This is true regardless of which of the several known 
methods of apportionment described below is adopted. 

The problem of apportionment which has been thus described is a 
problem in applied mathematics. It should be understood that 
frequently a problem in applied mathematics may have no unique 
solution, for the reason that the data initially given do not completely 
characterize the solution mathematically. In such cases a solution 
must be chosen for other than mathematical reasons among those 
which are mathematically possible. 


Tene 
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There are five methods of apportionment now known which are 
unambiguous (that is, lead to a workable solution) and should be 
considered at this time. 

These five methods are: 

Method of smallest divisors. 
Method of the harmonic mean. 
Method of equal proportions. 
Method of major fractions. 
Method of greatest divisors. 

In the present state of knowledge your committee regards these as 
the only methods of apportionment avoiding the so-called Alabama 
paradox which require consideration at this time. Their effectiveness 
is based upon a mathematical test which will be described below. 
Another method of approach to the apportionment problem may be 
based upon the adjustment by some method of curve fitting (as, for 
example, the method of least squares) of representation to the popula- 
tion of the country as a whole, but in the opinion of your committee 
the methods of this type so far proposed, which do not lead to solutions 
among the five listed above, fail. 

After full consideration of these various methods your committee 
is of the opinion that, on mathematical grounds, the method of equal 
proportions is the method to be preferred. Each of the other four 
methods listed is, however, consistent with itself and unambiguous. 

The essential mathematical characteristics of the five methods are 
as follows: 

Let the population of a State A and the number of Representatives 
assigned to it according to a selected method of apportionment be a, 
and let B and 4 represent the corresponding numbers for a second 
State. Under an ideal apportionment the population A/a B/b of the 
congressional districts in the two States should be equal, as well as 
the numbers a/A, b/B, of Representatives per person in each State. 
In practice it is impossible to bring this desirable result about for all 
pairs of States. 

In the opinion of this committee the best test of a desirable appor- 
tionment so far proposed is the following: 

An apportionment of Representatives to the various States, when 
the total number of Representatives is fixed, is mathematically satis- 
factory if for every pair of States the discrepancy between the numbers 
A/a and 6/6 cannot be decreased by assigning one more Representa- 
tive to the State A and one fewer to the State B, or vice versa, or if 
the two numbers a/A and 6/B have the same property. 

For the purposes of discussion let A/a be larger than B/b so that the 
State A is underrepresented as compared with B. If the “dis- 
crepancy” between A/a and B/bd is defined to be the percentage dis- 
crepancy; that is, the difference A/a—B/b divided by the smaller B/b 
of the two numbers A/a, B/b and if the discrepancy between 6/B and 
a/A is neasured in the same way, the test above leads to an appor- 
tionment which satisfies the test when applied to either the pair 
A/a, B/b, or the pair a/A, b/B. The method so determined has been 
called the ‘‘method of equal proportions.” 

If the test is applied only to the pair a/A, 6/B, and if the discrepancy 
between these numbers is interpreted to be the absolute difference 
6/B—a/A, another method of apportionment called the “method of 
major fractions” is uniquely determined. If, on the other hand, the 
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test is applied only to the absolute difference of the pair A/a, B/b a 
third method, called the “method of the harmonic mean,”’ is similarly 
defined. 

It has been shown that there are two further methods of apportion- 
ment determined by the test set down above when applied to the differ- 
ences 6—aB/A,bA/B—a. Those are called, respectively, the ‘‘method 
of smallest divisors,’ and the ‘method of greatest divisors.”’ 

The methods thus briefly characterized mathematically are the five 
methods in the list above. Each method in the list favors the larger 
States as compared with the methods which precede it. ‘This means 
in the case of the second and fourth methods, for example, that if for 
two unequal States A, B, the fourth method assigns more Representa- 
tives to A and fewer to B than the second method, then the State A 
is the larger of A and B. 

The method of the harmonic mean and the method of major frac- 
tions are symmetrically situated on the list. Mathematically there 
is no reason for choosing between them. A similar symmetry exists 
for the methods of smallest and greatest divisors for which the defining 
discrepancies seem, however, more artificial than those for any one of 
the other three methods. 

The method of equal proportions is preferred by the committee 
because it satisfies the test proposed above when applied either to sizes 
of congressional districts or to numbers of Representatives per person, 
and because it occupies mathematically a neutral position with respect 
to emphasis on larger and smaller States, 

G. A. Buss. 

E. W. Brown. 

L. P. Erspnqnart. 
RAYMOND PEarRL, Chairman: 
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